


® 
NB/TECHNICAL 1M91C 

Zi- 

& 
SERVICEABLE 

ECONOMIC 

RETEWTICN 

LEVELS   • 

Appi-oved for Publication 
Saul Hoch 

Chief, Operations Analyeia Office 

This report contains the results of an 
Operations Analysis Study.     It does not 
necessarily express Air Materiel Coomand 
policy« 

p »60^   (g) yyp.   Q¥y> TV/-/ 
Operations Analysia Office 

Directorate of Plane and Progmns 
Headquarters, Air Materiel CoraaaM 

UNCLASSIFIED 

/9i& 



Tk\M paper darelopa a parspectlre rf the probleas to be cwieidered «he« 

detexmlnlng whether to hold or dispose of eerriceable unite in long suppLy, 

for recorerable types of itflas*    It also dsrelops a foraula for deteradninc 

'r ■ an eeonoaieally Justifiable "Serriceable Seoncnic Retention Lerel* for sneh 

items, and a nxle-of-thumb approziaation of the fomla«   ^_ 
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On sereral receat oeeasiotxs th« AMC Director of Supply, Major Oeoeral Frank 

A. Bogart (also Tic« Cbairoan of th« 17 Spares Study Group) • has axpreaaed 

•trong concern orer the possibility that  too many oerrieeable units of line 

items in rery long supply may be held rather than disposed of by our AMAs« 

Cae type of eridence suggesting this possibility is the frequently high ratio 

between the Gross Retention Level and the Kiniaua Retention Level for a line 

item« This high ratio suggests that the Gross Retention Lerels theaselres 

are rery high, and creates a potential for the holding of many years of supply 

of serrieeablea for aome it erne* 

Vhen this problem came under discussion at a meeting on 7 January I960« 

General Bogart asked vhether the IMC Operations Analyais Office could conduct 

at least a literature search of relevant prior studies of disposal decision" 

making, to ascertain whether suitable rentedies ere ara liable. Due to the press 

of other projects already initiated, we did not undertake anything even 

approximating a full literature search. Howerer, in the course of an attempt 

to fanauLite the problem analytically, a parspectire was derelcped which 

seemed to offer a basis for early action, and so this paper wae written to 

present our approach* Because it is beliered that early implementation of 

theae ideas may be desirable, and also becauA6 the paper attempts to break 

n*tf ground tn AMC methodology rather than point to refinement of a wall 

established system, this paper attempts to develop proposals which are as 

simple as possible« If the major concepts prevail, later work may be 

necessary to develop such refinements or revisions as are found to be desirable« 

Concurrent with the informal briefing of MCS personnel on our approach, 

there has been an opportunity to do some literature search. This led to the 

finding that iMC fenuals (for example, AMCM 57-1 and 1MCM 400-1) and SMC 



Regulation» (for examrle. IMS 57-5 and iNQB 57-13) touch li^Jitly on the 

disposal of reeorerable type ites».    If there is not maongi Isplasectation 

of the disposal autbority granted by tbeae publications it My be 

their concept of doing ttinge "aost ecoaanically' is too rogue — or 

there is not sufficient aotiration for the INAs to giro these ■stters high 

«dough priority.   This paper attempts to deal with both of these possibilities. 

The brief literature search also led to a rescinded Air force Manual, JIN 67-6, 

which prescribed retention forwtoe for recorerable type ittaw which this 

writer considers to bare been inadequate conceptually as veil as too ccnplez 

to apply. 

Ae a by-product of the disposal study there is erolred a picture of 

the life history of the recorerable line item which sheds light on present 

iMC practice that should be of considerable Interest to the Directorate of 

Maintenance Fngineerlng.    Fran this picture could flow reasons bis decisf < 

quite the rererse of disposal, namely, for a liadted maaber of select*! 

a justification for doing repair work eren though aerriceablea are already 

in long supply.   Actire participation of nalntenaaee personnel is nevded if 

sound planning is to be accoaplished. 



II. mPOft LETBL HEEUBiBILUT 

Bmteatica tmwmlm 

Spares of reeororable tjrpe iteess «feicb az« in long «upply In th« Air lb] 

are either retained or diepoeed of on the basi» of two ealirmlatod stock levels-. 

The  reparable UK-its az« eaosidered available for disposal «han the SMB of 

sarrieeables plus (reparablea diridad by overtaaol reeorery rate) arrtads Hue 

*mn1— Eetenticc Level CMRL)«* the MBL quantity Is considered adequate 

for all future needs if repair of this iteu is continued. Serviceable salts 

are available for disposal whan the nunber of aarviceablea exceeds the 

eooslderably higher •Grose Betentioa Level (GRL).* Ibis GHL quantity abauld. 

be aacugt to neet all future needs vithout any further repair of this iteau 

Muca concern has been «zpreseed because the GRLs are frequently very ■ueh 

higher tnan the respective MRLs, for annpla« a ratio of 10 to 1 is not 

considered maiaual» 

Since our foznulation of the problen stena fron these high ratios of 

ORL to ML« and since these two retention levels are identical in valae 

for any line iten which cannot be reeorered and repaired, this study deals 

only with recoverable typea of it«ae. Itarthemare• the high ratio» oniy 

suggeat the possibility that too anny aerviceable unite are being held« and 

so this study seeks the basis nod the justification, if say. for disposing 

of serviesabls units in long supply« Additional reasons for concentrating 

the initial study on serviceable units of recoverable type lieae are that 

■oat xoog supply dollar value is ccneentratsd in these itaae. and that 

these sane itene seen to be particularly ananable to iaprovsd nanagmat 

on the basis of eeoaonie considerations« 

A prelininary nod very ineonplete literature search revealed that 



mppMmm wtmt 

with 

t^cJMJMJ lUberataire psrfcatniiag to dispoaai 

fkctcoriljr to ttmm wägüLeb «z« sot i«eo*«KiBble> 

ti» äuliiag eost« of tte «railabla ■aits, aM 

for nrjTrrriM* of aav itw at a later date.   Ihe aadarljriB« idea la 

«Bilta vh.xth. wmj be dlagoaad of ace will altiaatoljr taawe to be zej 

If boLdL2iS£ casts are higber tbaxi lepnrrbaae eoeta for adts tbat woald be 

aeei at aoae ftttare date, tbaae aalta ax« eamaidazed diajpaaablas If 

are caasfdared to be 'aaonoadaalJjr zetaiaable«*   3aaa of tbe tbeoietical 

traat—tta *r» aoz« eaagtlete tbam otbers, aad tbeae toelMia ©oaasitaenatioa of 

obeoletseeace and deterioxatiaa costs, iatereet satea. aad atoeb-out peaaltlaa« 

For pirpoees of ronsJ» iHuatratian. «ritb aaae orersliaplif ieetio«, oae 

iuigfct eajr tbat if boldlag coata rao at Mt par year of ori^iaal acqalsitioa 

price, aad if tbe total eoat of raacqaiaitioa mas at ULQEC of aalt price. 

dlspoaal fozaBLlee of tbe kicd nrted waald Indicate tbat elevea jaara of 

supply could eeonoBieallj be reteined.    Ibia weigbiag of boldiac coata 

a^aiaat reeequisittoa coats la Bade official la tbe Air Force bgr AIS 67-Ö1 • 

Ihaap—t of Mtteriel la Loas Sopplj,* dated 21 Nareb 1%7.   tmrmgtas/k 

5d(5) of this refftlatloa cites aco—de conaldeimtione «bleb inelada 

xeteotiaa costs, reprocareewnt costse aad aet retora fras disposal — bat 

it aabaa ao ■satioa of repair coats. 

Ificideatallj, aaits wbicb are kept because tbey fall witbia tbe GBL 

or f&l are described as *ecnmaric retaatioa,* evaa tboaob ao aaoa—da 

eanaideratioas are iarolred la eoaqntins tbeae two lawala. 

Ihe Effect of «eaalrabilltr 

The iaadequacy of socb diapoaal fonaUae, for iteee witb bl«b GBLABL 

ratios, is tbat they require tbe boldia« costs to exceed a repurebaae eoat 

in order to dwamnstrata tbe feaaibility of disposing of ooe» aaits.    Ibis 



is too safrar« a twit for rtoorcrable tjrpM of itoui*   Whon tho number of 

■•rriooablo units lios sosMvkoro botvoon tha ORL and MRL« v« anst rseognize 

that moro repair, rather than ropurchaas, is an altornatiTO to holding of 

serricoablae.    Srory aarrieoablo unit wo might disposs of now will ultimmialy 

moan merely one less reparable unit to be disposed of end one more repair 

to be accoaplished.    Similarly« erery serriceable unit we hold will moan one 

more reparable to be disposed of Instead of repaired.    Consequently the 

oost of holding a serriceable unit must be contrasted with the cost of 

creating a serviceable through repair» (Since we contemplate the use of no 

reparables except those which generate shortly before repair is to be done, 

«ad we shall dispose of the reparables generating as long as oar sexrieoablos 

exceed the MRL( we do not hare to concern ourselres with any long term 

holding costs for the reparables«)   Only after haring reached this concluaioa 

by preliminary analysis was it realized that General Bogart had already 

stated its essence at the 7 January i960 meeting cited preriously» 

Rererting now to the example abore, wherein eleren years of aerrieoablea 

were found to be economically retainable« let us assume that repair coat 

eoutla 30% of original unit cost*    It is now seen that the original test 

was much too severe (biased against disposal) ( since a comparison of holding 

costs with repair costs would show only three years of serrieeables to be 

economically retainable» 

The Life Cycl» of Reeorerable Itesy 

In order to begin the quantification of the idea discussed ab^re, let 

us examine Figure 1« which portrays a serriceable bin marked at ORL amd MRL, 

and containing a quantity of serrieeables between those two lerels» 

♦ 
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GRL 

Serriceables» «ctu*l 

MRL 

SERVICEABLE BIN WITH RETENTION LEVELS 

Th« it«a is a black box which, for initial discuesion, w« asaums can be 

rapairad only at da pot laral*    Va also aasune that this black box has baea 

listed on an Szcass Change Notice» ao that we should be disposing of 

reparable unit« which are generated (and therefore axeaaa) at baae lerel« 

If the supply of reparables In the hands of the depots has been used or 

releaaed for disposal, or if repair requirement« are being properly managed, 

we would be in a period during which no depot repair is being accomplished, 

1st ua now transfer our attention momentarily from Figure 1 to Figure 2» 

where we examine the complete life cyele of this black box* 

I 
Depot 

■Repair ±+± 

II 

No Depot Repair' 
^ 

Present date 

III 
Depot 
Repair- 

LIFE CYCLE OF A BLACK BOX IN LONO SUPPLY 
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Th«r« will hare b««n a period of tin» during which thia it«n was rapairad at 

da pot laral, Fhaaa I.   Thla ia followad by lhaaa IZ0 duria« wklak tkaaa lt«Mi 

are in long supply and are not rapairad at depots, nor aran sent aa reparablen 

to depot«.    However, iinae tka nmmber of aarrieeablaa ia below tbe GBL, whieb 

ia tbe quantity we need for oatiafylng demands during the full life of type« 

wa must anticipate tbat in tbe course of tiae we aball hare to resunsa depot 

repair» aa in Phase III,    Tbe "No Repair* pbaaa will begin when tbe nunbsr of 

aarrieeablaa buildi up beyond tbe ML, arO will terminate when it later 

declines to the MRL.    During tbe "Mo Depot Repair"  phase, tbe lerel of 

aarrieeables shown in Figure 1 would be steadily declining towarda tbe MRL« 

If the quantity of serriceablea croasea back and forth orar tbe MRL by small 

margins, we might conoeirably hare a succeaaioa of the phase« shown ia 

Figure 2; such a aucceasion of *no repair - repair" pbaaes could be accomplished 

by careful MRS scheduling, without use of the bceaa Change Notice,*   Bowerar, 

if a major change in program or ia failure rataa causes tbe lerel of serrice- 

ablea suddenly to go far abore the MO., we could azpeet to see the three 

sharply aeparated phases of Figure 2» 

Items which suddinly oroaa t^ia ML by a wide margin should be closely 

examined at once, to see whether things will be happening during the *H» 

Repair"  phase which will make the resumption of repair, at a subsequent date, 

very difficult or expensive to accomplish.    We must  inquire whether the 

skills of the repair technicians might be lost; whether the tools and 

equipaiant for repair might be disposed of} and whether stock« of supporting 
1 

repair parta (the bit« and pieeea) will be kept or fluahad out of the system. 

' 

* This raiass a queatiom how far above the MRL should stock« be before «a 
Xzeaas Change Notice ia justified? This ia diacuased further in Chapter III. 



It 1a not too bard to Yiaualize tbat tor~ it.u this aan ot a..,..iA 

ott-apin cycle would be quite __,..ble by our speoiaUsfld repair ac~iYiti~•· 

The repair •n aiPt simply 8b.ift their attention trca, let us aay, a raclio 

ot one type and IIIOdel to other radio IIIOdela, us ins tb.e NID8 akilla, the ... 

tools aDd equipaent, and perbape wen the aame repair pans. With little 

or no ettori tbe;r could resUM repair ot the original r&lio model when Deeded. 

HoweYer, it 18 also poas1ble to Yt.ualize the existence ot aome it ... tor 

which an on-.piD ott -.gain approach would cause &raTe difficult)', tor t)le 

skills woulcl be loat aDd the retrainins and reconstitution ot the reaourcN 

Deeded would be Yer)' expenaiYe. lor items ot the latter description one 

would haTe to consider whether Ptsure 2 should not be deliberately replaced 

licur• 3 

II l 
Depot Repeir 

1' 
)I ( lfo Depot Repair 

(Sen'iceablea tar aboY• 
)IU. at thia dat•) 

)I)DiliiD LU'.E OYCLK OJ' I. UIIG SUPPLY IT.D4 

Pigure 3 sb.ova a lons Phue I durins llbich depot repaira are accca-

pliahed, followed b7 a terminal Pbaae II without depot repair. To •ttect 

~. 

a cbaDge in the lite c)'cle ot a specially juatitied lons supply itau, tram 

Figure 2 to ltsure 3, would require depot repair to be continued tor a while, 

wen thousb. aerYiceable quantities tar exceed the JilL, in other words, repair 

ot items which are not Deeded in the shori ranp tuture. This would be the 

k1ncl ot repair that was described in Operations I.Dalysis Report Ho. l u 

work on •infinite quotient• it_, which are in autticiently lons nppl.y 

8 
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(of sorviceables) that we do not really need more repair now« If such repair 

were done» the gap between GRL and actual serrieeablee as shewn in Figure 1 

would narrow steadily, because the GRL would drop as the future pcognm 

becomes smaller with the passage of time* and/or because the lerel of actual 

serriceables would rise. The gap would disappear when the quantity of 

serrlceables reaches the latest value of the GRL, and then depot repair would 

be permanently discontinued, as in Phase II of Figure 3» either by issue of 

an Sxcess Change Notice or by changing the Item's recoverability code* It 

would do no harm to emphasize once again that Figure 3 should only be 

deliberately authorized for selected items after careful consideration of the 

peculiar troubles they would generate under Figure 2, and that a rery low 

repair priority should then be used during the latter stage of Phase I* 

Incidentally, if we should become aware that Figure 2 is rery undesirable 

for a particular item, but we have already entered into Phase II, it may 

still be possible to approximate Figure 3. Thus if the situation is noted 

before the skills, tools and parts have disappeared, em innediate resumption 

of repair may be decided upon« 

The Figure 3 concept discussed above is essentially similar to decisions 

to make a buy on "life of type," instead of small incremental buys, in cases 

where re-opening of production lines vould be expensive. In many cases the 

choice between Figures 2 and 3 can be made on a judgment basis, but if there 

is a great deal of money involved it may be preferable to use an objective 

procedure, and so we provide the latter near the end of this Chapter in the 

Section called "Economic Resumption of Depot Repair«* 

The Serviceable Economic Retention Level (3BRL) 

Let us now return to consideration of those items for which the on-age in 

off-again approach is not a major problem, and examine Figure k*    ve are 



still considering items which have only depot repair* 

Figure L 

T 
R 

>l^)^*Xn*- l-^l^t ^L^l ^W Jlfl   JP^>LHJ> T 

ORL 

Serriceables, 
actual 

Serviceable 
economic 
Retention 
Level (SERL) 

MRL 

DISPOSAL OF SERVICEABLES 

Here we see that the actual level of serviceables falls short of the GRL, 

by a quantity "R".    Since the GRL is the total future issue requirement for 

the life of the item, this means that ultimately (Phase III of Figure 2) the 

depots will have to repair R units.     (To do this they will have to process 

 R  reparables, thus allowing for depot condemnations» 
overhaul recovery factor 

Using the symbol "orf" for the overhaul recovery factor, R ■; orf reparables 

would have to be processed.)    We can see what will happen if we dispose of 

serviceables even though we have not reached the GRLt    If we dispose of "D" 

serviceables now we shell have to create D additional serviceables at a 

later date, by depot processing of D T orf reparables in addition to the 

R i orf already cited.    The basic question to be asked isi what value of D 

10 



is economically justifiable?   Another way of wording the sane question 1st 

how do we determine the Serrlceable Economic Retention Lerel (SERL) t * new 

kind of level, abore which it Is economical to dispose of serviceable units? 

For discussion purposes let us assume that we hare on hand a sufficient 

quantity of serriceables to meet our needs for six years.    Let us consider 

the quantity (q,) that would be used in the 6th year, and ask whether we can 

dispose of it at this time.    Ve reach the answer by considering the relative 

costs involved, without disposal and with disposal.    Our first set of costs 

generates if we keep the q. serviceables throughout this long six year holding 

period.    Total costs by this approach would be the holding costs for the q 
6 

serviceables over that long period of time, minus the net salvage value of 

orf 
reparables.    The second set of costs is based on disposal of the Q, 

serviceables flow»    Total costs by this approach consist of the costs to 

process q,    reparables through repair to obtain q    serviceables, approximately 
-£- 6 
orf 

six years from now, minus the net salvage value of the q   serviceables which 
6 

we presently dispose of, minus the net salvage value of the units condemned 

during the repair. The second approach does not include the acquisition costs 

of the serviceables being considered for disposal, since those costs were 

accrued in the past and we are concerned only with new costs. Thus if we had 

holding costs of 10% a year, a repair cost of 30% of the original acquisition 

cost, and only a small difference between the salvage values, we would readily 

find that it does not pay to hold the q serviceables for the 6 year time 
6 

span - nor to hold anything that will be needed more than 3 years from now. 

SERL would thence be computed as the quantity needed for the next three years, 

plus stock levels. 

11 



In the example above, interest costs were temporarily ignored« In the 

section below called The SERL Formula they are considered. These interest 

costs make a "dispose* decision more probable, since they increase the 

holding costs of the serriceables. The SERL Formula section contains the 

detailed method for calculating the Serriceable Economic Retention Level (the 

SERL). 

Scope of Initial Application 

There is ample reason to think that a substantial percentage of the 

line items actually being processed through the Materiel Repair System are 

in very long supply, namely, between MIL and GRL. Consequently these items 

are candidates for the calculation of a Serviceable Economic Retention Level 

(SERL). Ve could attempt to develop cost factors which are broadly applicable 

to hundreds or thousands of different line items, and we might even contemplate 

the actual application of a disposal formula to calculate the SERL on thousands 

of line items. This approach has two manifest disadvantagest first, the dif- 

ficulties that can be expected in obtaining valid and widely applicable cost 

factors, including warehouse costs, interest, obsolescence, deterioration, 

etc.; second, the exceedingly heavy data processing demands that would have 

to be levied on our already heavily taxed resources» 

For these reasons it might be more judicious to consider initial appli- 

cation of the SERL approach to a relatively small number of items deliberately 

selected by each AMI or depot on the basis that they are in long supply and 

have particularly high holding costs and/or  particularly low repair costs. 

For such selected items the cost factors used would not be generalized 

averages but would be the pertinent information actually applicable to those 

items. Furthermore, the chances are good that a relatively small percentage 

of the long supply line items would in fact yield the major part of the 

12 



potential pay-off in this area. Finally, all of the "sore thunib" items voul£ 

be taken care of« so that vulnerability to criticism for retaining aany years 

of supply on hand could be substantially eliminated» 

In addition to sore thumb items, SERL could also be applied soon to sore 

thumb situations, such as occur vhen depots are being closed and decisions 

must be made on the shipment or disposal of numerous items of supply. For 

special items« the decision formula developed below could be used; for special 

situations, and for general use vhen simplicitly oust be stressed, the rule- 

of-thumb presented after the formula might be even more beneficial. 

As the initial application of this SERL approach to the most promising 

line items begins to show results, decisions can be made regarding the rate 

and manner in which application should be broadened. Possibly the initial 

application should be viewed as a service test. If it turns out that very 

little disposal is actually being Justified by SERL, the concept will still 

serve a very useful purpose — it will help us to Justify to Hq USAF« Bureau 

of the Budget« and Dept. of Defense the propriety of keeping our long supplies, 

and thereby tnkc some of the heat off this continually irritating subject* 

It is believed that our AMAs and AFDs can readily specify the items to 

which SERL should be applied. Incidentally, they already have the authority 

to follow a course somewhat akin to the SERL approach. AMCM 400-1« "Hi-Valu 

Logistics Manual,*' page 10-26, authorizes them to rely on future reparable 

generations and repair instead of storage of serviceable assets, "when it 

can be determined that the criteria for retention can (thus) most economically 

be met." It continues: •••« it will be the policy to retain sufficient 

assets to meet only the minimum level computed in accordance with procedures 

outlined above." AMCR 57-5« dated 20 Apr 1959. and AMCR 57-13 dated 14 Jan 

i960, say the same thing. The troubles here are twofold: 

13 



1. No formula or object ire process Is furnished for deciding 

whether retention or reliance on future repair Is more economical, 

2* The policy Is too inflexible. A, formula designed to assess the 

re let ire economy of disposing rersua holding might rery veil show that 

disposal is in order* hut not all the way down to the MIL, whereas the refer- 

enced manual and regulations force a choice between no disposal and disnosal 

all the way dorn to the MRL. 

This QA Working Paper avoids the second trouble by introducing the more 

flexible SERL concept« The serriceables do not hare to be reduced all the 

way down to MRL, but only as far down as is economically Justifiable. To 

avoid the first trouble, the following formula is suggested« 

The gjjRL ronnula 

The underlying logic of the formula which will enable us to quantify 

the Serriceable Economic Retention Level warrants a little explanation before 

the fcnnula itself is presented. The key element we need to detemine, before 

wa get the SERL quantity itself» is the max inn mi number of years which a sexrice- 

able ULit can be economically held. Stripped of refinements, this entails 

finding out for how many years we can accrue holding costs without their 

aggregate exceeding depot repair cost. We shall call this value N, and then 

plan to hold enough servlceables to meet all our needs for N years. Support 

for the N-flat year and the period following will be based on repair of the 

reparables generating as we approach the N+ 1st year» 

In order to firm up the value of N we weigh all the costs inherent in 

each of two decisions t hold serriceablea for the Nth year versus repair for 

the Nth year. The costs for the "hold" decision are on the left side of the 

formula below, and they Include the followingj annual holding costs and interest 

thereon, special or one-time holding costs, and a credit for the salvage of 

14 



the reparables not needed,    the costs for the •repelr» dee la ion are on the 

right aide of the fonula, includingi depot repair coat, a credit far the 

present aalrage of the serrieeablea (with interest) • and a credit for future 

salTa«e of units condosmed during the depot repair,   la mentioned prericualj, 

the total acquisition cost of the units being considered for disposal is not 

inrolred« 

With this introduction, we proceed to find the largest ralue of H that 

will satisfy the fomuls below. 

(v)(h)   [1.04 f (i.04)2f (1.04)3 f   ... (i,04n f  (H)(l.04)1J-sy 

< (v)(r) - (SgXi.o^11"1 -ac 

where V is the acquisition ralue of the serriceables to be issued in the Nth year, 

M is the number of years we will hold the serrieeablea. Its ralue is 

1 or more. If N is larger than the number of years remaining in 

the program we will not use it, and merely set SEHL equal to the CBL. 

h is the percent of acquisition cost that is needed annually for holding 

of serviceables (including space, management, TOCs, inrentorie», 

- probable deterioration and obsolescence; interest on the total 

aequisition ralue is not included, as this cost is already ccnaiitted 

whether we dispose or not). 

1.04 is the factor used to charge interest on new costs; (I.04)2 is 

interest for two years, etc. It can be modified if an interest rate 

other than kX  is considered ralid. The »as of date- to which interest 

brings all the costs Is the end of the Nth year. 

H is the special or one-time cost that may be associated with the holding 

of the serrieeablea (e.g., 'transfer cost from a depot which is being 

olosed)• 
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S 1B the net ealraae ralue of the reperablee that could be dlepo—i of 
T 

if the Nth year were eupported by retention of aearrieeeblee rather 

than by repair• The manber of reparables inrolred is greater than 

the ouaber of aerriceablea t becauae of potential depot cimdiiwietloaai* 

<   aaeans equal to or less than« 

r    is the percent of acquisition cost that is needed for repair.    Ita 

value is affected by the roluas of repair being considered, and nust 

reflect the costs incurred on those units which are condomad in the 

repair cycle.    It is also affected by one's  Judjpnant whether« under 

a "Hold Serriceablea" approach, the bases would be shipping reparables 

to the depot for condemnation det.-vte Excess Change Mot ices; if they 

would, •r" need not   "nolüde transportation coats, since these are 

incurred whether we decide to repair or to hold aerriceablea« 

S    la *.he net salvage value of the aerviceablea that could be disposed of 

now if we don't hold them for support of the Nth year»* 

S    is the net salvage value of the unite condamed during depot overhaul 

in support of the Nth year,* 

To simplify part of the actual computation, a table could readily be 

prepared which would give the values, for many different values of N, of the 

following elements in the formula t 

*   Nat salvage values are often so small, in relation to holding and repair 
ooata, that they can be ignored.    In acma cases they may be large enough to 
Just if*' costing them out in approximate terms, such aa •cash receivable 
minus coat of a disposal action.*    Only rarely would they be large enough to 
estimate carefully;  in theae cases the timing and the decentralization of 
the disposal action(s) would affect the net salvage value» 
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^ -   [1.044 (i.04)2+ (1.04)3  +     ... (i.04)NJ, 

K2 . (1.04)N «nd B    = (1.04)1*'1 

The table would look like thiat 

N ^2 

1 1.04 1.04 'x 
2 2.12 1.08 1.04 
3 3^24 1.12 1.08 
h 4.41 1.17 1.12 etc. 

Oace we have found the value of N we canoomput« the value of SBRL» and. 

diapoßo of serviceable units in excess of the latter« 

SERL ~ (l)  stock objective, plus 

(2) quantitative requirements 
(WRM, projects, etc.), plum 

(3) issues in the next N years* 

The SERL formula does not include any cost for holding reparable quantities „ 

and the SERL level does not include any quantity for priming the repair cycle« 

which will again be used in support of the N f let year end later. All that 

la needed la to cancel the "Exceas Change Notice*' early enough to prime the 

repair pipeline, and to reaume repair early enough to support the N + Ist 

year; thia of course alao entails checking on the availability of the repair 

parts (EO&SF) needed for the depot overhaul. 

If the SERL should turn out to be leas than the MRL it moat be modified 

ao as to equal the MRL. It would hardly be wiae to dispose of serviceable» 

and keep reparables, yet we would be doing this if we diapoaed below MRL» 

Conversely, if it turns out to be more than the QRL, namely if N la greater 

than the number of yoara remaining in the program, we modify SERL so that It 

equals the QRL« 

/ 
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The aSgL Riae-of-Thmab 

We recognize of course that the abore formula la not so simple that 

arery Item Control Officer can be expected to hare time enough and skill 

enough to use it.    Item Control Officers, warehouse personnel, and others 

could suggest candidate items which they think warrant disposal action — 

recoverable type items in locg serviceable supply, especially those with 

high holding costs and/or low repair costs.    Analysts could tuen apply the 

formula«    If requested, the Operations Analysis Office at Ha AMC (MCIR) 

would be glad to assist in the interpretation, clarification or reflne- 

msnt of the formula» 

Situations frequently occur wherein a quick (and not too dirty) 

estimate of disposal possibilities needs to be made.    Examples include 

▼isitations of Quarterly Review Boards, supervisory staff visits, local 

reviews by higher management levels, teams engaged in monitoring the 

distribution of stocks from depots being closed, audit or inspection teams, 

etc.    For such purposes, a rule-of-thumb adapted from the decision formula 

above could be invaluable as a tool for quick screening of many items, 

possibly followed by more thorough review of those items which appear 

suspect when the rule-of-thumb is applied-    To this end the following is 

suggested! Dispose of serviceable units which are in excess of SERL, where 

SERL equals serviceable stock objective plus quantitative requirements 

(WRM, projects, etc.)  plus issue support for the next N years.    The value 

of N is determined thus» 

N • unit cost of depot repair minus One-tjae holding costs per unit. 
Annual holding costs per unit 

18 



If the computed value of N is less than 1, change it to 1. If it is 

larger than the number of years remaining in the program, let SKRL equal 

the ORL. If SKRL is less than MHL raise it to MRL. The "one-time holding 

coots"' may include such costs as transfer from a closing depot to another 

location; also the difference between salrage value of a serviceable unit and 

a reparable unit, if large enough to affect the size of N; also special 

revarehousing or building costs that may have to be incurred if no disposal 

is made» 

Cost concepts will be further discussed in Chapter 17 below» 

Sconomio Resumption of Depot Repair 

In the discussion of item life cycles earlier In this chapter it waa 

noted that in some cases the decision to dispose and later to resume depot 

repair might be hard to reach without an objective procedure. The procedure 

was not furnished above because the background of the SERL formula was needed 

first. 

In developing SERL we determined that it was econotnieal to hold servlceabli 

in support of N years, and to rely on repair beginning with the N + 1st year, 

but we did not take account of the Materiel Repair System start-up costs. 

These may include new tools and oquipient, training of personnel, lay-in of 

repair parts, etc. If these are large enough they might cause us to reject 

the use of SERL, and to keep all of our serviceablss, as in the life cycle 

portrayed by Figure 3 above» 

To decide whether disposal and later resumption of depot repair is more 

economical than continuing repair until stocks reach the ORL, In other words 

to choose between Figure 2 and Figure 3, we must evaluate two sets of costs. 

1. Mo disposal (Figure J)i repair costs until we reach ORL, plus holding 

costs through life of type, minus net salvage values for all reparablea 
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generated after we reach GRL and all items condonned in repair* 

2.    Disposal (Figure 2)t holding costs for N years» plus repair coats 

from N -f 1st year through life of type. minus net salrage value of sexriceables 

disposed ?f now and of reparables disposed of until we reopen repair and of 

items condenned in repair, plus costs to start-up the depot repair process 

after N years without repair. 

If the set of disposal costs is lower, then SERL is used.    It is noted 

that start-up costs are not included in the SERL formula itsolf, for once wa 

commit ourselves to incur them thoy no longer affect the incremental »Tmnai 

costs being tested in the SERL formula« 

It is quite apparent that detailed application of the tvc sets of costs 

outlined above would be very tedious.    Once again we note, therefore, that 

only in rare cases need we make a formal check en whether resumption of 

repair is economical.    In the typical case, where depot repair start-up 

costs are moderate, SERL could be used without preliminary calculations of 

this kind« 

If costs of the above kind are not taken into consideration, whether 

formally or informally, it is very possible that the high holding costs and 

hieh start-up costs will both be incurred« 
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III. BASE LEVEL REPAIRABILm 

Introduction 

The preceding chapter was limited throughout to discussion of recorerable 

items which are reparable at depot lerel only. There is no recorerability 

code which administratively proscribes bases from repairing items —- thus, 

items with a *P* code are the only ones which may be sent to depots for 

repair* but even the D coded items may be repaired at operating bases if 

they have the capability. Chapter II was therefore a discussion of a relatively 

small number of items which for technical reasons are beyond base level 

repair capability; these items were covered first because they served as an 

introduction to the mere complicated situation faced when a line item is 

reparable at both base and depot» 

Effect of Pre-Issue 

An Important consideration to corns to grips with« before discussing 

retention levels on items reparable at base level, is the affect of "maintenance 

pre-issue stocks»* Many sexviceable spares are delivered to aircraft docks 

or repair lines through pre-issue; the stocks in the pre-issue location very 

often came there from base repair; and transactions of this kind are normally 

excluded from the "issue rate9 used by Air Materiel Command in computing 

Cross Retention Levels. For retention level calculations by AMC, repairs and 

replacements which go through pre-issue but not through base supply are 

treated as though they did not occur« 

On the other hand, many item failures which are repaired at base do get 

reflected in the issue rate, either because the item is not stocked in pre- 

issue or because the base supply reserves had to be drawn upon. It is base 

repairs of this kind which are supposed to be reflected when AMC requirements 

calculations use factors indicating the percentage returned for depot repair 
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and the percentage repaired at base« 

In summary, our Gross Retention Level does not have a very firm and clear 

cut interpretation when base repair and pre-issue effects are considered» 

GjjRL and the Excess Chamte Notice 

The GRL is computed, with an issue rate which does not reflect base 

repairs cycled through pre-issue. When serviceable stocks exceed this GRL 

the excess units are disposed of, the idea being that the GRL will meet all 

needs for life of type. Implicit in such an arrangement is the idea that 

pre-issue support and related repairs need to continue, but that other base 

repair of the item can be discontinued if stocks equal GRL« 

However, the Excess Change Notice that the Adr Materiel Area would 

issue, instructing bases to dispose of serviceables and reparables excess to 

local needs, would not convey this information. It is not at all clear how 

the bases react to these notices insofar as their repair practice is concerned. 

In fact, the Excess Change Notice has not been thought of by Hq AMC as a device 

which influences baue repair practice, but only as a tool to prevent unwanted 

items from being shipped back to depots. It seems possible for the base 

repair practice to range from one extreme of discontinuing all base repair 

to the other extreme of making no change whatever. It is fairly clear, for 

example, that if an item covered by an Excess Change Notice is allowed to 

remain as a pre-issue item, little change in repair practice will be made« 

The GRL concept aa used has the effect of holding enough serviceables 

to make unnecessary the amount of base repair which was over and above pre- 

issue, but not enough to make unnecessary the base repair which was masked 

by pre-issue. There seems to be very little justification for making such 

a distinction, and the AMC procedures which are expressed through Excess 

Change Notices need to be improved to clarify this situation. The notices 

V 
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could be vordad so as to adrlse or instruct bases on the desired extent of 

base repair» reflecting actual stock conditions« 

Take the particular case where stocks are below the GRL but well aboro 

th« MRL; today, an Excess Change Notice would be issued instructing bases 

to dispose of reparables excess to local need. From the bases' point of 

riew» this indicates the seme kind of treatment of reparables as if stocks 

were at the QRL, yet the AT-wide needs are different. In this particular 

case we need total repair in the future in a quantity equal to pre-issue 

amounts pluft the present difference between GRL and actual stocks; if 

stocks were at QRL we would only need future repair equivalent to pre-issue 

actirity« 

There is another problem that needs attention. The level at which 

serriceable stocks should be in order to Justify issuance of an Excess Change 

Notice needs to be clarified. At the MRL level it should not be issued, 

since all repair possible is needed to avoid new procurement. At the GRL 

level and somewhat below the notice is clearly needed. It is not clear 

at what point between QRL and MRL the notice is first needed. In this paper 

we choose merely to point out this problem, not to offer a definitive answer. 

The answer would seem to depend upon a policy decision as to the minimum 

period of time an Excess Change Notice ought to be in effect before it is 

cancelled — and cancelled it will ultimately have to be for all items which 

will later depend upon depot repair« Once this policy decision is made, 

for example one year might be chosen as the minimum worth while period for 

Excess Change Notices, procedures should he issued by Hq IMC, stating that 

Excess Change Notices should only be issued when the actual stock level is 

sufficiently higher than the MRL to allow the Excess Change Notice to remain 

in effect for at least the specified minimum period« 

23 



.:--' 

V 

The g. Level «nd the Redefined gg^ 

A picture of the conditions which may prerall for an item amenable to 

base repair is shown below. 

ORL 

% 
//; i )} f   ) t i i  i i  , )   i   i  i    i  TJ 

% 

Sezrioeables* 
actual 

SERL 

MRL 

1 

DISPOSAL WITH BASE REPAIR 

In Figure 3 above, *b» represents a conservative estimate of the number 

of units that could be made serviceable through base level repair during the 

remaining life of the line item. This b value reflects the relative frequency 

of base repairs to depot repairs, and also reflects the wearout or condemnation 

frequency in base repairs. To the extent that base level repairs would not 

all be reflected in issue rates (that is, under pre-issue arrangements), b 

does not include all base repairs» 

By subtracting b from the GRL we obtain the (^ value, which is equal to 

the full requirement for life of type at net depot issue rate. It has 

particular significance, because if we stay above it we can consider depot 

level repair permanently closed, whereas every unit that we drop below it 

will have to be offset by a subsequent unit from depot repair. (The above 
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atatemaxrtt and the rest of this Chapter Ignore the repairs accomplished in 
,*' 

the pre-issue cycle. With today's procedures these are not measurable by 
., /• 

<   AMC; if appropriate changes were made they could be measured and considered 
.  I. 

as part of "b«*) 

The SERL value we shall use 5a oabputed the same as in Chapter II except 

that the N years of supply are figured at net depot issue rate, which implies 

that base repair is continuing whenever we apply SSRL* For the sake of 

uniformity we can now state that 3ERL ia always baaed on net depot issue raf« 

for even in the special case as in Chapter II where only depot repair waa 

possible, the ordinary issue rate is the same as tb« net depot issue rate« 

Wo can also state that SERL could only be larger than QL if N were 

greater than the number of years remaining in the program, and if this were ' 

so SERL should automatically be set equal to the QRL. 

The Disposal Decieio|n 

If we were to drop our serviceables down to the SERL level we should 

have to generate b serviceables from base repair and d serviceables from 

depot repair. One of the first questions we must ask before dropping stocks 

to SERL is whether it will be economical to reopen depot repair lines« As 

stated in Chapter II this can usually be decided on a Judgment basis, but 

if start-up costs are very high we might choose to cost the matter out in 

acme detail« 

If it does pay to reopen depot repair then we should dispose down to SERL. 

Once we reduce stock» to SERL, b and d become firm planning factors for future 

volume of base and depot repair respectively« This means that bases will 

continue their normal repair practices for life of type« This follows because 

we cannot plan fewer depot repairs than d — if we did we would fall short 

of the quantity ultimately needed -- and if we planned more depot repairs than 
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d we would be substituting depot repairs for base repairs. Base repairs are 

preferred to depot repairs for the following reasons. 

On the assumption that the tools and skills have already been prorlded 

to the bases' field maintenance shops and armament-electronics shop«, base 

repair can be expected to be cheaper than depot repair first because of 

sarlngs In transportation costs« Secondly« let us note a strong body of 

Air Force opinion which holds that maintenance capability at base shops often 

exceeds actual workload (presumably justifiable in terms of D-day needs); 

consequently, base manhour costs are being Incurred whether our long-supply 

items are being repaired or disposed of at base level. This implies that 

the only base level repair costs which we need to consider would be costs 

of "bit and piece* repair parts; in effect* these costs alone would be the 

marginal base repair costs* and this contributes to a preference for base 

repair instead of depot repair« Third, the continuance of base repair 

through life of type is desirable because of the combat readiness provided 

by continued base capability to repair the item. Under the exigencies of 

combat, serviceable spares may not be in the correct location, and field 

expedient types of repair may be the only solution. Finally, if we cut 

off base repair before the item phases out we will probably have bought 

peculiar EO&SF parts which will be wasted; if we continue it through the 

program life there is seme hope that new E0&3P procedures will take account 

of ending programs and avoid wastaful lay-ins of peculiar parts« 

One problem remains to be discussed. It will tend to coma up in cases 

where (L is low (namely base repair is extensive). Here one might try to 

avoid holding serviceable stocks as long as N ye^rs by using them up at a 

faster rate, namely by temporarily stopping base repair and issuing stocks 

from depots at the gross issue rate Instead of the previous net depot issue 
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rate. This would lead to a major difficultyt after some years the baa«a would 

have to resume repair, and it is believed that such a resumption would be far 

more difficult tb.an it is at depot level because it involves so many nor« 

separate repair facilities. In addition* it would reduce the bases' combat 

readiness with rsspect to emergency needs for repairing the item. Finally» it 

la aoi  desirable because we have no effective administrative means to turn 

base repair off and the.n on; the Excess Change Notice is not reliable, and 

making the item non-recoverable would make it exceedingly difficult to resume 

repair later on. 

If start-up ooata preclude reopening of depot level repair we will not 

wish to ntop and then re-start depot repair. Under these conditions if we 

are below the ^ level, we should keep depot repair going (at a low priority) 

until we finally reach a recalculated (due to passage of time) Cl, and then 

permanently discontinue depot repair. Thia corresponds to Figure 3 above. 

If we are above the ^ level, we can permanently stop depot repair and dispose 

down to the a. lorel.» 

In the cases whore depot repair is being permanently stopped we might 

find that some reparables are still (erroneously) flowing back to depots, the 

Excess Change Notice notwithstanding. Changing the item's recoverability code 

to B might bo a hotter way of assuring that this flow is stopped, _lf we can 

be sure that the B codo will not cause the bases to expand their repair 

capability by adding tools, skills, etc. 

As mentioned above, we should in no case dispose of sezviceables bolow 

the MRL until extended studies which cover disposal of reparables and cost of 

new procurement indicate whether this may be attempted. Such studies have been 

started by Hc\ AMC's Operations Analysis Office» 

* In those oases where "N" would be more years than the remaining program, 
disposal could only be considered if, base repair costs were «railable. 
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*B* Coded Iteam 

In those cases where the recovorability cede is B, no SKRL can be eenputed 

since there are no depot repair costs available.    A comparable approach could 

be used, involving base repair costs instead.    After ve obtain more experience 

using S£RL on D-coded items it might prove to be worth while to negotiate with 

the operating commands, tu choose between the following possible procedures 

for B-coded items« 

1«    Dispose down to the Q.   level, or 

2. Do not dispose of B-coded senriceables below the QRL (presently 

in effect), or 

3. Obtain base repair cost data, and compute a level comparable t 

SERL on this basis» 

j arnnff^yy 

The discussion in this Chapter is necessarily lengthy because it seeks 

to describe and to justify certain conclusions.    Onoo these conclusions are 

reached, and for application purposes, it would seem to be desirable to 

compress the conclusions into a few brief    statements. 

1.    SERL should be computed, by formula or rule-of-thumb, for 

selected D-coded items.    The description of its calculation in Chapter II 

should be followed, remembering the following» 

a. Use net depot issue rate when computing issua support for 

the next N years. 

b. N must always be 1 or more«    If It is more than th* years 

remaining in the program, set SERL equal to the QRL« 

c. If SERL is computed to be lower than MRl, replace it by 

the MRL value. 
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2«    Dispose of serrlceeble units of D-eoded items down to SSHL If 

the start-up coats to resume depot repair would not be prohibit ire« 

3.    If resumption of depot repair would not be economical, dispose 

of D-coded items down to Qni  if already below (^Q, continue depot repair 

until a new (^ is reached»   However,  if "N" would be more years than the 

remaining program, negotiate with operating ccomands on the oasis of base 

level repair costs. 

4*    Negotiate with operating comnands for B-coded it«ma» 
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IV. aPECIiL CONSIDERATIONa 

SXpeditlng the DIBKAII 

It might be well at this time to recognize that official use of m SBRL 

would Increase the amount of stocks that we have in an overtly recognized 

excess position* However, actual savings of the holding costs do not come 

about through such recognition, until and unless actual disposal action is 

consiuamated. To the extent that we have huge backlogs of undisposed excess, 

and that more servlceables would simply be added to those backlogs without 

any speeding up of the mcvement out of the system, we will have accomplished 

no good. In fact It is conceivable. If there is a very long delay before the 

final disposition is made, that the Items which are finally moved out are 

leaving uneconomlcally, since the remalnin,« holding costs may no longer v 

exceed the competitive repair costs. In short, lead time or execution 

time is of consequence in this kind of action; if actual holding costs 

continue to be Incurred during the period in which the formula assumed they 

were reduced to zero, the savings potential of a good disposal will not 

be realized. 

Marginal Costs 

The formula and the rule-of-thumb provided by this study are only 

useful when and if appropriate cost data are available. Full treatment 

of the cost concepts and related data processing are not being undertaken 

in this paper. In order to permit the fundamental ideas discussed herein to 

be assessed without undue delay. Suffice it to say, at this time, that 

holding costs are extensively discussed In ASK  67-8, "uses of Financial 

Data in the Management of Depot Inventories•* The manual was rescinded in 
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1953» but its treatmsnt of thia oubjeot (Chapter 711, Section II) la still 

uaeful e.. background.* 

Some general statements on cost concepts are felt to be necessary, howeror» 

Moat efforts to use cost data are based on average coat, and so would tbia 

SERL approacb if it were being applied to many thousands of items.   KowererJ 

tbe concept of marginal cost needs special stress^  particularly when we are 

dealing with sore thumb items and special situations.    In simple terms, we 

need to deal with the coat differenoea between our alternatives, and use coat 

figures adapted to the circumatanoes. 

For example, let us discuss the depreciation costs ot a warehouse.    If 

we disposed of items in long supply and then ran the warehouse partially 

empty, we would not be saving any warehouse depreciation; the holding coat 

to be used in the SERL formula in such a case should omit this cost element. 

Interest is another good example t    since we have already borrowed the money 

to buy the items we now find in long supply, and the interest charge on that 

money is with us regardless of whether we now dispose of long supply Quantities, 

the holding cost in a disposal formula must exclude interest payable for the 

original acquisition. 

•   AIM 67-8 also provides formulae for econcmical retention levels. Including 
recoverable type items.    The SERL concept is considered to be superior to the 
manual's approach for recoverable type items becauae the latter calls for 
continued current repair on long supply items, which is itself grossly uneco- 
nomical, and because it does not take account of end-of-program Impact on 
requirementa.    It does not therefore take cognizance of the fact that units 
disposed of will be replaceable by a corresponding increase in units repaired, 
and therefore does not use the direct trade off between repair coats and holding 
costs.    The SERL approach, which defers the overhauls until they are needed 
and also reflects end-of-program effects, yields improred quantities as the 
•economical retention level" compared to those obtained by AIM 67-3. 
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If disposal of a very bulky holding of serrioeables would preclude the 

xxeed for a major re-warehousing or the need for a new building» the holding 

costs of those serriceebL» (to be used in the left side of the formula abore) 

y 
may properly Include the costs of such problems* For descriptive purposes * 

this author thinks of these unusual costs» which affect the marginal cost* 

greatly, as "consequent costs* - the costs of the consequences of holding« 

Aa indicated abore. in special cases the formula should use holding costs 

which include these "consequent costs.* The rule-of-thumb can include them 

in the one-time costs or in the annual costs, wherever applicable. Decision 

to repair may also involve "consequent costs,* to be included in the right 

side of the formula; however, the costs to resums depot repair of an item 

would usually not be counted in computing N, since resumption of depot repair will 

already have been determined to be desirable and the start-up costs don't 

Influence the quantity of repair to be done. 

This last example reveals something important about these consequent 

costs i we cannot count them in reaching a "hold versus repair" decision 

unless they affect us differently for the two different choices we might 

make. To illustrate, let us assume that holding all our sexriceables 

would require a re-warehousing; by adding the cost of the re-warehousing 

to other holding costs and then comparing with the alternative repair costs 

we might conclude that we should dispose of a certain number of serviceables. 

However, if the remaining serviceables are still in such condition that the 

re-warehousing must still be accomplished, we did not reach the correct 

conclusion about the number to dispose — the re-warehousing cost should 

have been lei» ^ut of the calculation entirely. 

One other special case warrants particularly active consideration. M 

the time when major trans-shipments of stocks are being considered, such aj 
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occur when depots «re being closed, excellent opportunities for econcmically 

justifiabl«) disposal may be found» Costing the "bold* alternatlre would bare 

to include the "consequent" shipping costs* On the other band* if timo does 

not permit a careful disposal program, with all its preliminary screening of 

DOD and other goremment agencies, nor coranercial sale at a reasonable price, 

then costing of the "dispose" altematire may bare to reflect a scrap return 

(perbapr. IS of original value)  instead of some higher return. 

Relation to the Other Serricea 

The reference to DOD abore brings up some rery interesting possibilities 

which are too complicated to resolve in this initial paper, but which are too 

Important to pass without mention.    In the cost formulae, most salvage values 

would be very small, and the casb return to the Air Force would usually indeed 

be small.    However, if the item is in fact needed by other government agencies, 

and precludes a buy on their part, then the benefits the taxpayer receives 

from the Air Force disposal need not be small»    This raises the question of 

whether the "costs11 we consider are to be costs to the Air Force or costs to 

the taxpayer.    Since we are fundamentally weighing as alternatives the disposal 

by the Air Force of some serviceable units (and a later repair of that same 

quantity) versus retention(and the later disposal of an equal number of 

reparable units), one might think that for line items needed by another 

government agency the whole issue boils down to whether the units will be 

repaired by the Air Force or by the other agency.    Actually, the potential 

benefit to the taxpayer is increased if we choose to apply SERL and use a 

high (taxpayer type)  net salvage value for the servioeables released, thus 

disposing of many servioeables now.    There are two reasons for thisi 
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a« The sexriceables are available now, whereas the associated 

reparables will not be arallable for a considerable period of time — and may b^ too 

late to preclude tho other agency's buy* 

b. The other agency may be working under ground rules which permit 

them to accept serrlceables but not reparables* 

Looking at the other side of the coin* when other agencies are releasing 

serviceable units of a recoverable type item, we should accept them up to our 

SERL rather than up to our Gross Retention Level* In this instance, however, 

if the serviceable units not accepted by us will actually go to salvage, the 

SERL formulae should use the 1'TW net salvage value reflecting the low return 

to the taxpayer if the Air Force does not pick up some of the units* 

Stability of Requirements Factor» 

The factors and the program life used in computing our present ORL and 

MRL are subject to change. If the net effect of all such changes is a 

reduction in requirements, especially such a reduction that would later 

cause us to dispose of serviceables, then we are certainly better off for 

having disposed down to SERL now and thereby having avoided totally 

unnecessary holding costs. Conversely, if the net effect of the factor 

changes is an Increase in requirements, we may suffer some loss from having 

used SERL. So long as the quantity we still have is equal to the MRL, 

computed under the new factors, our loss is either small or zero« For 

example, if the only factor that changes is an extension of program life 

from six years to eight years, e id we still have as much as the new MRL, the 

original SERL decision would have been completely valid; the holding costs 

for the additional two years could not have been justified, and the 

continuance of repair during the last two years would have been decided 
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upon even at. the time the SERL was computed.    On the other hand« if the iasue 

rate goes up, the units disposed of would actually hare lasted fever than N 

years; in this case we will be penalized by some extra repairs to be 

accomplished* 

Overall, since our procurement, distribution, etc., all presume  stability 

and validity of the programs and factors we use, there seems to be little 

reason to reject this presumption Just for disposal«    Therefore, it does not 

seem that unpredictable changes should mitigate our interest in vising SERL« 

One special precaution is thought to be worth while, however.    There 

harre been cases where 'issue intervals" used for retention level ccmputatioos 

have been much higher than could properly be justified by the actual Mr 

Force experience with an item«    For example, an item used in only one aircraft 

model may have a computed issue interval of 4,000 flying hours at a time 

when the oldest aircraft have themselves been flown no more than 1,000 hours« 

It is entirely possible that the failure pattern on this item is age-related, 

and that although early failure rates were low all the items will fail before 

2,000 aircraft hours are reached; the issue interval will later have to be 

revised downward drastically«    It is strongly recommended that issue intervals, 

when used for computing retention levels, be adjusted downward so they do 

not exceed the flying hours accomplished by the bulk of the fleet«    A similar 

step would be taken for items introduced as engineering changes   '.ater in the 

life of the fleet.    Thus if a retrofit program were accomplianed on an 

aircraft model which has average flying time of 35 hours a month, the aaximm 

issue interval to be used for retention levels would be 35 times the number 

of months since the retrofit.    Incidentally, this precaution applies to the 

MRL as well as tbs GRL, even though issue rates or issue intervals ara 

implicitly rather than explicitly involved in the VFL* 
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laterchangeable Itema 

In order to compiste this paper early enougb to serve management need«, 

very little attention has been given as yet by the author to the special prob- 

IODBS which arise when line items are interchangeable«    Only two facets of this 

problem have thus far been noted, but they seem worthy of mention« 

In recent discussions of the policy for reclassifioation of Hi-Valu 

items to Cost Category II, there has been active discussion of the relative 

merit of an alternative course of action« retention of the Hi-Valu classi- 

fication and disposal of subsidiary items, in order to reduce the number of 

separate line items in the logistic system«    Considerations of this alternative 

seem to be based in part upon the namber of available spare» of the subsidiary 

items, but noj; upon the number of operational units of this subsidiary item 

actually installed in the active fleet (of aircraft or other end items). 

Deletion of subsidiary line items without regard to installed configura- 

tion may prove most ill-advised for a family of interchangeables with stocks 

at all close to their composite Minimum Detention Level«    Living out the 

life of type depends upon repair and re-use of units which will fail in the 

future, and if many of the installed units are in the subsidiary item 

configuration we may be forced to accept the deleted subsidiary item back 

into the system« 

Unfortunately, consideration of the installed configuration is usually 

difficult or impossible, due to lack of appropriate information.    Consequently 

reclassification of interchangeable item families from Hi-Valu to Category II 

would seem to be a more feasible solution than disposal of subsidiary items, 

in most cases of Hi-Valu long supply« 

A. second point to be ma e is in connection with a possible policy which 
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would call for disposal of senrlceable units of a subsidiary Item if abore 

the individual MRL as calculated for that item alone.    This could lead to 

oases where we dispose of serviceable units in one period and find it aeeessary 
i 

to repair identioal or equivalent unite in a period inmediately following» in 

other words« the incurring of unnecessary repair costs*    Bven worse, the 

disposal of serviceables on this subsidiary could aometimes cause the stock 

position of the entire interchangeable family to drop from above the family's 

MRL to a point below it} this could result ultimately in a need for new "buys* 

which should have been avoided« 
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V. MOTIVATION 

There Is reason to bellere that the mere «Tailability of concepts 

formulae would not hare a sufficient effect on actual AMA behavior patteros 

in disposal of servic ables. The management environment is such that moat 

Item Managers consider the penalties of shortages far more earnestly than the 

penalties of overages - this contributes to the creation of the overages to 

begin with, and subsequently to a very conservative or hesitant attitude about 

getting rid of them. If disposal action of real magnitude is to be obtained 

V9  shall have to create additional motivation for it» In this Chapter wo 

shall discuss two ways of doing this« on the assumption that the SERL concept 

has been fully implemented« 

Commander Sign-off 

One simple and direct way to motivate greater disposal activity would 

be to require AMA. comnanders to personally approve all cares where their 

Item Managers wish to keep serviceables at a level higher than 110£ of SERL. 

This approach would forcefully place the burden of proof on those Itau 

Managers who so fear the consequences of a shortage that tu y studiously avoid 

appropriate disposal action« 

Management Indexes 

A second way to reduce the apathy or active resistance against suitable 

disposal activity is to strengthen its position as a major subject for 

regular management scrutiny and emphasis« 

In Chapter III of Supplensnt No. 1 to Operations Analysis Report No« 1,* 

*    "Some Production Aspects and Stock Level Reaults of the Materiel Repair 
System," Lt. P. F. Myers and I. Katz, Hq IMC (MCPH). 
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there is a discuasion of the eerrleeeble stock lerela of MRS itens. Thi» 

jlnoludea » suggest ion that an object ire procedure for examining the trend 

towards more line items with the correct lerel of serrioeable assets would 

bo a rery useful management tool* The final sentence of that report state« t 

"It would motivate more transfer of long-supply Hi-Valu items to Category II, 

more deferral of unneeded repair, more expediting of short items, and 

accelerated disposal of excesses •"' Mithin the framework of the present 

report, it migbt be well to elaborate upon the manner in which disposal of 

excesses could be motirated by an adaptation of this approach* 

The basic tool might be an index for use in the new Monthly Comaander's 

Digest. This index could be based on the current status of all recorerable 

line items which had serviceable assets in excess of 110% of their respective 

SSRLs at the beginning of tfaa fiscal year, as presented in an * initial list** 

From the most recent data, a quarterly determination could be made of the 

number of these items for which the Managers had released to the Redistribution 

andTMarketing function enough units to drop the serviceable level down to 110^ 

of SERL or below* The index would be the percent of the line items on the 

initial list which had been released in this tarmer* 

In order to monitor disposal activities until the excess units are 

actually purged, not merely released b> Item Managers, an auxiliary index 

could be used. This index would have to reflect the long average lead time 

involved in screening all the government agencies who might need this item 

and the time for effecting the final sale* It would therefore be based on 

the current status of all recoverable line items which had serviceable 

assets in exoeas of 11Q£ of their respective SSRLa as of the beginning of 

the fiscal year preceding the current fiscal year, i.e., last year'a 

"initial list**' From the most recent data we would then examine each of 
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these line items to see whether senrlceabie assets had actually dropped 

below 110$C of 3ERL.    The auxiliary index would be the percent of these line 

items which hsd so dropped« 

When and if Reparable Economic Retention Lerels, similar to the SEIL 

in concept, are designed and implemented, similar indexes could be constructed 

for them«    (Preliminary work related to the long supply reparable units has 

been accomplished, and a Rule-of-Thumb devised.)    If preferred, composite 

indexes could be used that reflect the combined status of serrioeabla and 

reparable units, measured sgeinst appropriate economic retention lerels« 

With sufficient attention of this kind it seems reasonable to beliere that 

purging of unneeded stocks from the Air Force would occur in a far more 

timely fashion than heretofore« 

The "Corpus Delicti* 

Excess and long supply situations which derelop in the Mr Force may 

occasionslly be caused by poor management, but can also be caused by a wide 

range of circumstances which even the most superior management could not 

preclude«    Examples of the latter include program changes to reflect new 

international situations, unprediotsbles in the development of new weapon 

systems, lack of predictability in the failure patterns of individual items, 

and most important, the simple phasing out of weapons as they obsolesoe« 

There is some evidence to support a belief that private industry, 

although not subject to as many peverely unpredictable influences as 

military logistics, experiences long supply problems of comparable pro- 

portionr«   Be that as it may, military logistics is a public trist, and 

its long supplies are frequently portrayed to the public as "prima facie* 

evidence of poor management, the 'corpus delicti* to prove something wrong 
I 

has been done«    Criticism can originate from examination of the materiel 



which ha« been diapoaed of by the idr foree, «ad also fron scrutiny of long 

»upplico being retained«   One print difference between theae two oourc«« of 

criticiam may be notedt a tendency toward» dlaposal actions creates one-time 

risks of criticism, whereas a prodirity towards retention of long supplies 

createe a chronic and long-time vulnerability of increasing proportions« 

Personnel concerned with the dereloprsnt of credibility in the souadaess 

of Air Force management and budget requeats do veil to give increasing 

attention to the pyacho. ogioal effect of the •corpua delicti«*   One indication 

cornea from a recent letter in which the Office of the Secretary of Defense 

announces that increasing use is being made by them« BOB and Congresa of the 

sRequirementB-lurentory Analysis Report* (formerly known as the Segnentat;ion 

Report)«    This report gives clear evidence of the billions of dollars of 

inventory held and forthrightly labeled "excess" or "long supply«*   Accelerated 

disposal would seem to be in order, eapecially by an approach like SSRL which 

provides a rational Juatifloation for such action, lest increasing attention 

to this report Isad to decreasing confidence that military budgets are valid« 
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YI. RBCOMSNimTIOMS 

It is raconnieiiH—^ thatt 

1. Itema be »elected by each AHk/AFD for ea-perlmental application of 

SSRL. 

2* Application of SXRL to phaae-out depot« be rigoroual/, but caref»-''!/» 

pursued« 

3. The use and impact of Sxeeas Change Notices be further studied «ad 

improved, so as to improre 4*v correlation with base repair operations« 

4« Study in process on methods of obtaining and applying necessary cost 

data be continued with necesaary priority« 

3« Operating command« be adrised of new concepts as they are firmed up, 

and be consulted in relation to effects on base repair and use of base repair 

costs« 
i 

6«    Issue interrals or issus rates used for computation of retention 
I 

levels be modified as dlseusssd in Chapter IT. 
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